The analogous expression for 7 , 2 D is obtained by replacing K by K _1 , and ß by (1 -ß) . The ratio of deuteron to proton relaxation times in the same solution comes out to be T2 D /T2 H = (T%x + tXw) t>/K (T^x + txw) H, which is not explicitly dependent on ß. The ratio K = Kti/Kr> is temperature dependent -i.e.,
K = exp(AGü-AGR)/RT,
hence the isotope effect will be most pronounced at low temperature.
The experimental results of MAZITOV and RIVKIND 5 ' 6 are in partial agreement with the above conclusions. The observed relaxation times are either constant, or decrease linearly with ß. For a 0.1 M solution of CrN03, at 0 °C, both T2 H and 7\ H data indicate K = 2. For a 0.16 M solution of V0S04 , at 25 °C, the T2 H and 7 , 2 d data are entirely compatible with the above picture, and give K = 1.6. On the other hand, T\,2 D in the case of Cr 3+ , and 7\ H ' D in the case of V0 2+ show at most slight variations with ß, contrary to what would be expected from Eq. (3).
The above analysis is based on the assumption of a simple "primary" isotope effect. In contrast, the explanation offered by MAZITOV 5 invokes a dependence of the lifetimes, rXW H,D , upon isotopic composition of the solution. Such a dependence would be classed as a secondary isotope effect 7 , and may well be required for a complete explanation of the experimental results. However, the data presently available do not really permit one to draw definitive conclusions along these lines. This is because recent work has shown that unless the concentrations of proton donors like H30 + and HS04~ are suitably adjusted, the relaxation behavior of the system lies outside the realm of validity of the simple Eq. (1) 8i 9 . Nevertheless, it seems clear that experimental studies of this kind will allow one to distinguish between primary and secondary isotope effects, as well as to make inferences regarding mechanisms of proton transfer reactions involving paramagnetic complex ions. SWAIN, BADER and THORNTON 5 , concluding that in solutions the hydration water of ions has a smaller D/H ratio than the bulk water. This conclusion has been supported in the case of the hydronium ion by NMR 6 ' 7 as well as by vapor pressure measurements 8 .
Only one investigation is known searching for a difference in the D/H ratio of water liberated on stepwise dehydration of hydrated crystals. ANDERSON et al. 9 used water containing 0.5% D20 for the hydration of anhydrous CuS04 and found that on dehydration the first four molecules of water liberated were heavier than the fifth. The variations in their data, however, did not enable them to attach a quantitative significance to the results. On the basis of these observations and with improved methods of isotopic analysis it seemed to be of interest to mutually compare again the D/H ratios in the water that would be liberated in the successive steps of dehydration of copper sulphate pentahydrate.
The study was carried out with copper sulphate pentahydrate freshly crystallised out of water of natural D/H ratio. For purposes of dehydration it was found by preliminary trials that water equivalent to two moles per mole of pentahydrate could be liberated by warming the powdered crystals spread in a thin layer at 60 °C for 120 minutes under vacuum. The water released was condensed in a trap cooled by liquid nitrogen. Similarly by heating further at 110 °C for 90 minutes two more moles of water could be liberated and separately collected. Lastly by heating at 180 C for 60 minutes, the fifth mole of water could be released and condensed. The dehydrations were carried out with several equal quantities of the copper sulphate crystals and each time the three samples of water were separately collected. All the samples of water were reduced to hydrogen over uranium turnings 10 and the D/H ratios measured in an Atlas mass spectrometer M86.
From the data collected for a number of trials the results for the D/H ratios for the water liberated at different stages of dehydration of copper sulphate are summarized in the It is observed that the D/H ratio in the two moles of water from the trihydrate is virtually the same as that in the two moles from the pentahydrate. Contrary to the results of ANDERSON et al. 9 the water from the monohydrate is enriched in deuterium by 2.5%. The near identity of the D/H ratios for the two moles each from the pentahydrate and the trihydrate suggests that the binding of the four water molecules in copper sulphate crystals is nearly the same but clearly different from that of the fifth water molecule. Since it is generally accepted that in crystalline copper sulphate pentahydrate four water molecules are coordinated with the cation and one with the anion, it may be inferred that the four molecules for which the D/H ratios are practically the same are the cationic water molecules while the one for which it is different, is the anionic water molecule.
Further work on various aspects of the problem is in progress.
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Isotope Thermotransport in Liquid Indium Metal
A. OTT, L. LÖWENBERG, and A. LODDING Physics Department, Chalmers University of Technology Gothenburg, Sweden (Z. Naturforschg. 22 a, 2112 (Z. Naturforschg. 22 a, -2113 (Z. Naturforschg. 22 a, [1967 received 16 October 1967) The isotope effect, induced by a temperature gradient along a column of liquid metal, has been measured in indium. The steady-state isotope separation between 165 and 500 °C was about 1 per cent, corresponding to a thermal diffusion factor ain = 2.0 x 10 -2 . According to a theoretical model, the mean diffusive displacement is about 10 per cent of the effective atom or cluster diameter.
Isotope thermotransport has hitherto been demonstrated in the following liquid metals: Li 1 , K and Rb 2 ' 3 , and Ga 2 . Proposed theory 4 requires further measurements, and the present paper reports the investigation of the effect in liquid In.
The experimental technique was identical to that employed in ref. 2 . The mass spectrometer analysis was 1 A. OTT and A. LUNDEN, Z. Naturforschg. 19 a, 822 [1964] . 2 A. LODDING and A. OTT, Z. Naturforschg. 21a, 1344 [1966] . somewhat more difficult than for the earlier analysed metals, as the sample (in nitrate form) had a tendency to evaporate away before a representative number of mass peaks had been obtained. The difficulty was obviated by very careful control of the filament temperatures and of the heating rates. The small isotope enrichments obtained, only about one per cent, necessitated three analyses for each sample, so as to achieve an accuracy of 0.2 per cent in the relative isotope ratio readings. As in the earlier work, the steady state separation factor, Q, was measured, i. e. the quotient of the isotope abundance ratios at two temperatures, TH at the top and Tc at the bottom of the separation capillary. The results for the four cells are shown in Table 1 , where they have also been expressed in terms of thermal diffusion factors (for definition see, e. g., ref. 2 ) and of parameters relevant to a theory put forward to interpret isotope thermotransport 4 .
This theoretical approach predicts, with certain qualitative approximations 5 ,
